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[0074] Next, the photoresist film 58 is removed, and subsequently, the 
semiconductor substrate 1 is subjected to heat treatment at about 800 °C in 
an ammonia atmosphere to nitride the surface of the polycrystal silicon film 
(56) in order to prevent oxidation of the polycrystal silicon film (56) 
composing the lower electrode 60. Then, as shown in Fig. 31, the Ta20s 
(tantalum oxide) film 61 is deposited on the lower electrode 60 by the CVD 
method, and subsequently, the semiconductor substrate 1 is subjected to 
heat treatment at about 800 °C to repair the defect of the Ta20s film 61. 
Then, the TiN film 62 is deposited on the Ta 2 Os film 61 by the CVD method 
and the sputtering method, and the TiN film 62 and the Ta20s film 61 are 
patterned by dry etching with the photoresist film 63 as a mask. Thus, 
formed is the information accumulating capacitor element C composed of 
the upper electrode consisting of the TiN film 62, the capacitor insulating 
film consisting of the Ta20s film 61 and the lower electrode 60 consisting of 
the polycrystal silicon film 56. Thus, completed is the memory cell of the 
DRAM composed of the memory cell selecting MISFETQs and the 
information accumulating capacitor element C connected thereto in series. 
[0075] Next, after the photoresist film 63 is removed, as shown in Fig. 32, 
the silicon oxide film 64 having a film thickness of about 100 nm is 
deposited on the information accumulating capacitor element C. The 
silicon oxide film 65 is deposited by, for example, the plasma CVD method 
using oxygen (O2) and tetraethoxysilane (TEOS) as source gases. 
Subsequently, the silicon oxide films 64, 53, 46 and 45, the SOG film 44 and 
the silicon nitride film 40, which are on the first layer wiring 38 of the 
peripheral circuit, are removed by dry etching with the photoresist film 65 
as a mask, and thus the through hole 66 is defined. 

[0076] Next, after the photoresist film 65 is removed, as shown in Fig. 33, 
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the plug 67 is formed inside the through hole 66, and subsequently, the 
second layer wirings 68 and 69 are formed on the silicon oxide film 64. The 
plug 67 is formed in such a manner that a TiN film is deposited on the 
silicon oxide film 64 by the sputtering method, and further a W film is 
deposited thereon by the CVD method, then these films are subjected to 
etchback to be left inside the through hole 66. The second layer wirings 68 
and 69 are formed in such a manner that a TiN film, an aluminum (Al) film 
and a TiN film are sequentially deposited on the silicon oxide film 64 by the 
sputtering method, and then these films are patterned by dry etching with 
the photoresist film as a mask. 

[00771 Next, as shown in Fig. 34, an interlayer insulating film is deposited 
on the second layer wirings 68 and 69. The interlayer insulating film is 
composed of, for example, a laminated film of the SOG film 72 and the 
silicon oxide film 73. The SOG film 72 is spin-coated using the polysilazane 
series inorganic SOG having the above-described FT-IR spectral intensity 
ratio (Si-N/Si-O) of 5% or less, and the silicon oxide film 73 is deposited by, 
for example, the plasma CVD method using oxygen (O2) and 
tetraethoxysilane (TEOS) as source gases. 

[0078] Next, as shown in Fig. 35, the through hole (connection hole) 74 is 
defined in the interlayer insulating film on the information accumulating 
capacitor element C, and the through hole (connection hole) 75 is defined in 
the interlayer insulating film on the second layer wiring 69 of the peripheral 
circuit. The through holes 74 and 75 are defined in such a manner that the 
silicon oxide film 73 and the SOG film 72 are removed by dry etching with 
the photoresist film as a mask. 

[0079] In the dry etching for forming the through holes 74 and 75, the 
surface of the second layer wiring 69 is exposed on the bottom portion of the 
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through hole 75. The uppermost layer of this second layer wiring 69 is 
composed of a TiN film. Therefore, when an SOG material having a low 
dry etching selectivity ratio for a silicon nitride film (for example, the 
polysilazane series inorganic SOG having a spectral intensity ratio 
(Si-N/Si-O) of more than 5%) is used as the SOG film 72 composing a part of 
the interlayer insulating film covering the second layer wiring 69, the TiN 
film containing nitrogen similarly to the silicon nitride film is overetched, 
and the Al film is exposed. Then, in the case of burying the plug in the 
insides of the through holes 74 and 75 in the next process, when the insides 
of the through holes 74 and 75 are washed as pretreatment, the Al film is 
exposed to a cleaning liquid to cause corrosion in some cases. 
[0080] However, in the case of using, as the SOG film 72, a material having 
a high dry etching selectivity ratio for a silicon nitride film, that is, a 
polysilazane series inorganic SOG having a spectral intensity ratio 
(Si'N/Si-O) of 5% or less, it is possible to prevent the exposure of the Al film, 
which is caused by overetching the TiN film that is a nitrogen containing 
compound similarly to the silicon nitride film. Therefore, it is possible to 
prevent disconnection caused by the corrosion of the second layer wiring 69. 
Note that, even in the case where the uppermost layer of the second layer 
wiring 69 is composed of another metal nitride film (for example, the WN 
film) instead of the TiN film, a similar effect (corrosion prevention of the Al 
film) can be obtained. 

[0081] Next, as shown in Fig. 36, the plugs 76 are formed in the insides of 
the through holes 74 and 75, and subsequently, the third layer wirings 77, 
78 and 79 are formed on the interlayer insulating film. The plugs 76 are 
formed in such a manner that a TiN film is deposited on the interlayer 
insulating film by the sputtering method, and further the W film is 
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deposited thereon by the CVD method, then these films are subjected to 
etchback to be left in the insides of the through holes 74 and 75. The third 
layer wirings 77 to 79 are formed in such a manner that a TiN film, an Al 
film and a TiN film are deposited on the interlayer insulating film by the 
sputtering method, and then these films are patterned by dry etching with 
the photoresist film as a mask. 

[0082] Thereafter, the passivation film composed of the silicon oxide film 
and the silicon nitride film is deposited on the third layer wirings 77 to 79; 
however, illustration thereof is omitted. By the above processes, the DRAM 
of this embodiment is approximately completed. 
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wl) *5j:r;y-h8Si4B, i 4 c<D±%n<Dt&mm 

Of^l^T^l^^ *^yi?/Kfc5«fcTJ^ia!II&£ 

[oo52] m i 4 ici^-r j: 5 t-; mitis y =3 > 

JBI2 5 0±SBtc»<t;vy =i>«2 6«r±Saii-5 e rcog£ 
(O2 ) ifh^ib^fv'v'yy (TEOS) <b^y — 

^>-jH2 soiigp^fi ±ia»<kv'y ^>I2 6(^ftx 

TPSG(Phospho Silicate Glass)!Kfc£f LTfc 

[0 0 5 3] ifcM, [gj i 5 (c^-T J: 3 tc, BMb f y =■ > 

Eg 2 6(0_t^(C^L7ty^ h l/^ I- JIM 2 7£^*>7 

(cbry^-y ir/i-iitRfflM i sFETQs<DnSM^ 
*«i9 (y— km (oii^co^v-y 

2 6, 2 5?rK7^^-7f>^L, l^tljb^y^^ 
fig 2 0 &3ity^>^;* h ^l:ffl^TSOGi2 4^ K 

[0054] r<o£ ^-<^7 h/i^gssjt (s i — n/ 
si-o) ^ 5 %wt^>^ y i/7 f y^tl s o g t'lt 
«SntSOGK2 4lt mti/v 2 ot^-rs 

^^/^->^il^i;t7j^^ (^-MIl4AOl^Xl 
0S^. Mil 4 AC07^ :*<£>J&£(5T*2 OS 

S) (75 T% C /F (7?/*) tb^S^/I^d 

7J— 7$l/^<Ojj^ (C4 F8 , C3 F8 , C2 F6 

gffc^y ^>flf2 0 2^±tc|&5fe£;ft,&^<fc 5i:t5: 

[0 0 5 5] Itt^T, 0 1 6^^-TJ: ? Id, ±15 7 h 
Fi2 7 £r^7^fCL/c K7>fxy^y^r*^* 
y ir/USSRfflM I SFETQsWn ^P&fcWiL 1 9 

(y-*, Kwy) <o±»(Dafbv'y =■ vjki 5 

Sci 9 (y — K^^>) 77^±^(C ^ >^ ^ h 
^-/v (»jR?L) 2 8Sr?gj«L, ftil^ro±^tc ^ >^ ^ 
(^icHFL) 2 9Wn o 

[0 0 5 6] i»fb^y3vi» (y— 

50 bmitmi 3te£zfm*ftmm5ft<F>mit^v 
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7) ^n-tzmt^v 3^Ri. s<DM$itttfm< #5 «t 

5**{*T?ffV\ nS^*j*«S«l Q^iR^KftS^ 

ft"CtTl/\ ^-MiUA (!7— M»WL) tOftlJffit^ 

2 9^^-Mil4A (!7 — K 
8WL) ^»LTSal^t«*$n5o 
^ h^"/U2 8, 2 9^-hl:Sl4A (!7— KiftW 
L) CSLTSSl^t'MtSlilW:, fc^Ctf^fc 

A (y-KlWL) wffiNfiMiM K£* — a^-<— -y-£r 

[0057] ^-MUHA (!7 — Kitft 

WL) CD^-<— ^&mtb&ts S OG12 4 £ LT, 

^ h/us&Kit (s i -n/s i -o) ^5%^T^7tey 

2 4C0^^^>^^^4 3 T^ihLr^^^^ h^-/l-2 

[0058] m^, m 1 7^-r £ ?tc, ? 
{bv-y ^>j^2 6<o±gi5(c»^v'y ^^13 1 **t«L 

fct£, 1*8 0 0mr«lt6 o /7 

*_tfp (y» ) * K-^Lfc^^v-y ^iRSrcv 
0 ^Mt5^ B B B v- y =3 >jr* ^ n = 

^h*-/U2 8, 2 9cDJ^^y^yir/Uil£R/BM I 
SFETQs(^)ni*»#S«19 (V— 

[0 0 5 9] &fC, d 1 8 l^i" J; h Uv 5 ^ 

MR 3 2&^*4Mc:L7fc Ky^^^^T'tufe^V^ 

K3 2Sr^Lfc«, BIl-9(c^i-J;9(w, 7^ M'v* 
* MR 3 3*-^^(cLfc K7>r^s/^^^T^iamBS 
iMfkv'y^ylSl, 2 6, 2 5, SOGI2 4 

^ViMISFETQn^n + it§*S«2 3 (y — 
KW » cO±^(5tCn>^^ f.^— /U3 4, 3 5* 

mi, pft^^iMi sFETQpco P + m^mtk 
W22 (y— kmv) co±at-^y^^ h*— 

/U3 6 , 3 7 *7^/&-T>5o 

[0060] ±iacoj;5M, ^^eyrwost^ya 

>JR3 1 ^1X7^7^3 Oco^ES-KmS^S^ty 



(7) #fl¥l 1 - 1 4 5 2 8 6 

^y^t, J^^lHlKfflSci-^v^^ b*— /U3 4 — 3 7 

h* — /U3 4-3 7 *JFM-T6^tcy p 7^ 3 0 

tHS-^S^y^^^t => h^-/V3 4-3 7*7F2 

[0 0 6 1 ] 7^M/^hi3 3^L/: 

HI 2 otc^-Ti 51-, SHfcvry =^IR3 l <o±ffilc: 
tfy hj»BLtrai22lHlSS(7>»lHgai8l3 8, 3 9 k 

w f&irz> 0 try h^B L*jJ:ue® l JBia*6 3 8, 3 9&M 

j&i-z^t, ^-rmt^v =«^iR3 1 co±^tcT i si* 

* y ^«fcT**£»U ¥*#SfilS:8 0 0tS 
gT«lt5o ^^T% T i JR(7)±gRtc:T i NK^ 

^y 3 y(|4 0^CVD^|itfcI, 7th^ 

[0 0 6 2] mtisl) ^>^3 lC0±^t^T i JR&fcfM* 
Lfcfg, **#lffi 1 8 0 0ti4t«It5 I t 
20 tC J: D . TiRiS ilfttWU nf^/HM 
ISFETQn^)n + I^M«2 3 (V — 
^fy) roSItpft^iMI SFETQptOp + M 

cot i s i 2 (^v-v-y k) «4 2asjg**£*i 
So m^fi^ns-rsa^ rco<t#, ^^-y-fe^ii^fflM 

I S FETQ s^nl^iM^l 9 <Z5±gRO> ^ 
h* — /V2 8 t-S^iA^n/c^y ^3 0cO^®tCt>T i 
S i2 «4 2^J5jc$ix5a rtlt-J:^, n + M^^^ 
ffl*2 3*3j:t/p + S**frffl*2 2'(CjKJR$ttSia«l 
50 (^y FIBL, ^l/lSa«3 8, 39) CO^^^^h 

K/T iNJ»/T ilR-C«filc-rsrticJ:9. ^(Dv— 

d»otrV h»BLti^iail]BC0JBlJlSai»3 8, 3 
(C, mm\E}$g<DM 1 JilBH (3 8, 3 9) *t>M£B 

40 T, MliZZlHl^cDM I SFET (nft^iMI SFE 
TQn, pf^/HMISFETQp) ^^1/11^^ 

^ (3 4-3 7) (DTX^ 

[0 0 6 3] SclC, 7thL/^M4 1^iLf: 
Hi 2 l (c^i-J: 5fc, i^y h^B LiOffiJISirlgiJi 
ia^3 8. 3 9(nmmt\^4 yu^-!— 9-4 3 
• £JKj*i-5o K^^~ ^4 3f^, try 
B L*3J:^ 1 SIfi»3 8, 3 9(0±^CVD^f 
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[0 0 6 4] #CM, m2 2iZm-f£o\Z.^ ¥ y hSBL 
ftXXf&lM&MZB, 3 9<D±^(CSOGi4 4?:^ 
r^SOGIf4 4te. BftiELfcFT-I 
h^MSit (S i -N/S i -O) ^5%^T 

tISOGM LTfc £v\ 
[0 0 6 5] SOGK4 4fi, BPS GS^idj^^T V ~7 

r^^-C#5o SOGR4 4I1 BPSGlt'^ 

nt>*y ir/Wl^fflM I S F ETQ s coy — ^ Kl/ 
>^Jii2IeIfttf>M I S FET (nft^iMISF 
ETQn, pft^lMI SFETQp) COV — 

$rmsct*s-e#s 0 £fbtc, y-MSUA (17 — 
KiWL) ^i^-Mil4B, 1 4 C£rf|fj&-r5 
(WJR) WKft£»fMT-#£<7)-C\ DRAMiO^ 

w«(7?»>fb«r«i»JLTlB«8ee<30ffi:«Sril5C 
[0 0 6 6 ] [12 5 Id, SO GUI 4 4 

Lfc«, K^v'y =VK4 5(OJ:S|5{cK{b'>y =VR4 

6&mm-rz> 0 i^>y^yi4 5, 4 6^, #j;ttfK 

* (02 ) h7Xhm7> (TEOS) ir^y 

[0 0 6 7] H 2 4^^-T J; 5 Id, 7tM^^ 

MR 4 K7^xyfy^T*3 V^y h 

* — ^2 9<Z5±8B©BMfcv'y =3 Vflg4 6 , 4 5, SOG 
K4 4*3<fctfBSfl^>y n Vl§|3 1 ^1X^7^3 0 
<7>*®^iii-5^/^ ^4 8 &Mf$L^~Z>o wtf>J.y 

ifb'>y=^Vl4 6, 4 5, 3 1*3j;tfSO 
Gjjg4 4^1- 5^bv-y nyROx^y^f- 
/h£< £5 X 9**itT*m\ 8 i: fcTy 

<D±U(Dmt^ t J ^>14 o^-y-^ K^d-— A*;*'*— y- 

-/l/4 8*5 tTs/ MSB LfC#LT iSl^t'M^ 
[0 0 6 8 ] jfctC dj 2 5 {ZTjk^- X 0 |C, * — 



(8) WBWl 1 - 1 4 5 2 8 6 

{bv-y n>Bg4 6co±^itcn^^F^ (#Jx.tfp (y 
y) ) & K-^ , L/'c#^ 0 B a v'y ^^m^c wfexmm 

— yu4 8cop^^tc^-rr irt-J: 9 5 e 

[0 0 6 9] »c(d, i26 d^i" J: p (c, @^{b-> y =» > 
H4 6C0±§(S^^b^y =»>«5 1 £CVDSrC±£«L 

[0 0 7 0] #ct£, :7* h M5 2£rl»*Lfc 

i2 7(^-f«t mi^D 3^8 5 1CQ±^S(C 

&t{fr> l J ^V15 3 £r±fM»U 7t hl^^ M54^ 
dLfc K7^xyt^^T*8ft^y ^ Villi 5 3*5 
it/^fcv'y ^>i5 1 ^if^r b\z£ 9, 

A-4 8<0_La»cBS5 S&Ml&lr&o ^<Db^m#T 

20 tc, ^^y r w^wcy ^y t v^£&9[stH£#: 

Kff (O2 ) irx h7^ h^riy^^V (TEOS) t& 
y-^^/^dV^7X-7CVDfeT'iiatao 
[0 0 7 1 ] &IZ^ 7* Y M5 4 ^r^5feL/c 

1^2 8t^-r«t5(-, WtitisV =*>m5 3<D±& 

5ni» (F>J^fi*P ) ^ K— ^L3t#»SS 

yy ^yis 6^c vDjferniLtt, ^SaVy-y^ 

V^5 6 c7)±£fU-?S5 5 , 5 5 a £r*i£>i/\tf 60^+»>tC 

t(?)»S^SOGJi5 7^-^f^ 0 ^^SOGIf 
5 mji^L^FT- I R^-<^ hy^fiffitfc (S i - 

N/si-o) ^ 5 %^7<D ^ y y 7 f y^il SOG 

%^t^«SOG) t«SOGS:ftfflLttJ: 
[0 0 7 2] m^-, 12 9^^-TJ: 9t-, SOGSI5 7 

^yfy^y^U $ f)|:^yy =i VII 5 3(7>_h£fiO 

»vy 13 vim 5 6 biz x <o , 

[0 0 7 3] m3 O^irX 5t-, Jai23!slK«tt 

(DWlikis}) 3 VIM5 3 ^y^- h MI5 8T'|l/\ 

fit 5 5(Ort^(OSOGBl5 7 t3t5 5 <0|»ffi^Kffc; V U 

i^wt d coBftBgcoHft^b^ y >^4 6^^y^>^ 
ZtiZZb&fo*, J^32lHlKffl«<oBgfb;v'!; = v 
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15 

«o)t9, d0>Tffi*«6 0 £?3t5 5 a t<DWLWi\Z.mk 



70 



[0 0 74] 7* h Ml 5 8 £B&ifeU &t 

v^T-T^m^6 o ^^-r6#^ B e B ^>y ^^i (5 6) 

(5 6) <Z>*E£fiffcL*:f£, HI 3 1 ^-fJ: 5(d, T 

i^mme o<o±.m^r a2 o$mikfJ>?^) me it: 

CVDST'itit, »Cl^t*#Sfil«:8 0 0 , CSS 
T«lLTTa2 Osl«6 1^RS!:ML^ T 20 
a2 Os 16 1 <Z>_fc«SKC VDftt^y^ D >?mt 
XT i NSI6 2 U 7t M/^hi6 3^v^ 

^MLifc K^'f^yfy^tT i NII6 2*3 JztfT a 2 
Os IK 6 1 %s<?— ~>i?-tZ>^ *3 , TiNl6 

2^P>/ £ CS±ft«8li:, Ta 2 Os 16 
J6»ffll£, #3£ B V>y = ^815 6^b*STSB*S6 0 

yjtcgas $ frtzmmwmmmmm* c t xmtft £ *l 5 d 

[0 0 7 5] get-, 7t b l/^ hJ3^6 3S:»4Lfc 
HI 3 2td^-TJ;5(C, tS#^«^^i^T-C(D±^ 
^KJ?i 0 0nmg*(Ott{t;^y =^6 4^±ia"T^o 
iib^y^>l6 5(j:, fl*J;ttf»il? (02 ) <^h^ 

h^r>->^^ (teos) t%y— *tf*izm^^tcy p 7 

XvCVDST'itit^o iBSV^T* 7*- YWJTs hW6 

IS^3 8<D±U(Omit^V 6 4, 5 3, 4 6, 4 

5, SOGR44*5j:t;»^y3y|R40S:»it5 

[0 0 7 6] 7*M/^hS65 £rl&£L/c 

HI 3 3td^-r<t ^^-^-^ee^WC/ 

7^6 7£?gjS;U HS^TKflSCy =x^Bt6 4(D±a5iC 
SB2SIBIS6 8, 6 9£ffM-fS 0 /7^6 7it BMfc; 
i/y =3 VJJI6 4<o±95(^^^5/^ y y^St*T i NlRSr . 
«MKU Sf>(--?r^±a5(CCVDftr*WJBIS:*fi«Lfc 

Tftmz.m-rzLb\^&*)Mj&'rz><> ss2«iai»6 8, 6 9 
(-*, miti/v 3>H6 4wi^:^^ y ^gr-cT 
i nr, a i (t/u^-^a) i, t i NmzMdzmm so 



[0 0 7 7] HI 3 4M^-f £ 9 IS 2 J 

8, 6 9©_b«^«W»«KS:±S«-rSo BW*6i»K 
fl, C»Jx.f^S OGIH7 2*3 .fctfBMfcv/y >1l7 3com 
J1«T*«/Sf 5o- SOGJR7 2f*. ifj^l/cFT-IR 
h/i'&gjfc (S i -N/S i -O) &5%£XT<D 

^ y ->7 f y^ii s o g tr ^ tvM l, m. 

iti/V 3^17 3f2, #J;Ltf»ili (O2 ) ^fF7Xh 
^v-v-^V (TEOS) <b ^V-X^Cffll^/vX 
vCVD^T'ltStSo 

[0078] ^tc, ^35 iz^-tx 0 iz, mmwmmm 

87 2 r t J: 9 Mf&irZa 

[0 0 7 9] JifS^/l-— * — /U7 4, 7 5^Mt5fc 
a?)<Z> K7^xyf^^m ^/V-*-;U7 5 (D&mc 
l2liSt6 9^®^iiUt6 Q Ct0^2®I£^6 9 

£^s±SJiT i Nmx*ffif££tix^zti$>\z y m2^ia 

^6 9 5 ffl^ffilf I^-a^Mt^SOGS|7 2 

JtdStev^SOGWfl- (ffil^tf^^^ h/^ffilfc (Si- 
N/Si-O) *5 5%^r®x57Ky ^MSO 
G) ^fbv-y ^^^[WJ^t-^^^W 

taT i NjR^Jt— iy^^^^tuTA 1 jK*s«m 

"fSo i"S<t, ^IiT7/^-/W4, 7 5^(^9 

[0 0 8 0] tr^>^. SOGl72i:Lt, mtt/V 
tefrlb*^? h/U*SJt (S i - N/S i -O) ^5% 

^L^y =yK^i:<*i*^*T'*)5T i nhh^ 

SrBfiit-rsr t^-e#s o **5, ^2^12^6 9coS± 
^^T i NlKtcftxrfti<Z5^b4feJRIK (Pl^lfWNB) 

xm^Ltcm^xh, mm<D®]$k (a 1 jK^*tti»jh) 

[0 0 81 ] i36 tr^-r J; 3 XyW— ^— 

7 4, 7 5cD^^{C^7>/7 6 £Jg/£U iBc^-rJiPfl*e 
WcOl^(I^3lES7 7, 7 8, 7 9BMf5 0 

7 s 7^7 6it sra*ft»JKw±a5i^^^u/^ y >^fe-c 
TiNig^itaL, s h^cD^mccvornxwrn^ 
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Sam 7 7-7 9 & % mmt&»m<D±nizxs<y* v 

ffiT'T i Nm. Aim. T i Nl^itilfdl, 7* b 

[oo82] ^(om. m3mM^B7 7-7 9 cD±%ucm 

[0 0 8 3] «± x **^#(cJ:o-C/«cSnfc*^S:|g 

mi&L 1 &v ^nmx-fe* sEi^ri-cfc 5 - 1 urn 5 * -e t> 

[0 0 8 4] SfjffiSljftOJKffi-CH, DR AMCOgiit^P 

tp-^nirx^W-r^^^SL S I ia£<mmirz>~kibs 
[0 0 8 5] 20 

mw<D<&m *m^^-xm^£ti%mw<v?h, r 
m^h^^x^xnhtihmm^mm^mm-rtii^ 

T(Dt&VX-hZ>o 

[0 0 8 6 ] Xtitf* Sft^y^^ISriyf 

y^h^Cffl^ihSAC (ir/i^T 7^ >^ ^ 

b) aW^^JfflL«ffiiB«^^^—^tcS«)jiA/^SO 

-;^^i?L^C6li:^<, SOGI/Ifbe/^ 

[0 0 8 7]*l8Wi:J:tiH ^fc< £ fc*<£>l:8Bfc:S 50 
{fc&JRBSriM»I£ftfcA l ^^»«KA^^^iBjB<7>± 
«3$(CSOGIR^A/^/irai»3B:IKSr?g*U, rcDjf^lfe 

[Hi] aKU ^^1f>^co^SOGco^f^^^-r 

[12] Kfts/CffiiiffJ^^Pi^^fcis^^y^- *o 

#6ttfc*S«SOGJK^FT- I R^-<^ b^SJt 
(S i -N/S i -O) ^^f^77tfo|) 0 
[13] (a) , (b) f*, i«SOGRro»p-TE 

[14] ^ b u->>* bm<DnMk=.?7>ym£t<D 

B8«£, ««SOGl*ttfflLfcS*tp-TEOSB 



1 1-14 5 2 8 6 

&lt Stable ft otz^x h8*^t^7 7t'& 

[i6] #3gW<E»— HJ6<0®IB"C*>SDR AMC0Ih]S§|1] 

[17] *:|g^^— Hifi^ffi-CfeSDR AMtDMit^ 

[08] *389§<£>— M«lt'fc5DR AMO^ig^ 

[0 9] HJfeO^ffiT'fcSDR AM^^it^" 

[0 10] ^^m<0 — H«<7?^ffi-C$)5DRAM<7>»ig 

[011] #3gW(Z> — H«6^«lt?feSDRAMCO*iig 

[0 12] *Ug^(7> — |*OMr^6DR AMORiS 

[0 13] &MW(D—mi&<DftmX&>Z>DR AM(D§SUt 

[014] **^(Z?— HJ6<7?^ffi-efe-5DRAM(7)K]g 

[0 15] ^^m<D—mifo(DBf&XhZ)D R AM^Mit 

[0 16] *|g^O— HJgO^ffi-e&SDRAMOfiijg 

[0 17] ^mm(0— HS^it'&SDR AMOMit 

[018] ^PJO— HJfi^ffi-efcSDRAMOjKiS 
*ffi«r^i-^«flcS«<7)S«fl5KffSlg|-Cfc5o 
[019] It«|T^6DR AMOjRig 

[02 0] ^^^CO — i£M?>MMXfc> : b'D R AMtOlia 

• [02 1] *mw<D—m&<DMmx~$>z>DRAM<DmiSk 
^m^7jki-^m^mco^uwimmxhs 0 
[022] ^mm<D— iw»fcaDR AM<E>Kit 

[02 3] *|g^<^— HJfi^^ffi-CfcSDR AMCOS^it 

[024] &mw<n—mm<DKmxfr>z>DRAM(Dmm 

[02 5] *|g^^— HJfi(7?^«Sr*fc5DR AMOO^it 
^^^ft^li^^iSlt'fc^o 

[02 6] #3gl§fl<£> — ^S«lt*fc5DR AM<OMvt 
^?:^f^l^W^»Ilt^6 0 

[02 7] **^<^— HJfiOJKffi-CffcSDR AM^Mit 

[02 8] *«W<7>— HJfiO^ffi-CfcSDR AM^Mit 
[02 9] #3glE<£> — Hlfe^ffi-CfeSDRAMOjRjt 
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[113 0] *%W(D--mM<D&mX'tbZ>DR 

[131] W^^Ii«lt^^DR 

[i3 2] ;£^C9— ||^<D^T*£)5DR 

[133] ^P^(75— ^(D?F^^-efe^DR 

[i34] ^0^^— 3lJ£c^lKT*fc£DR 

[HI3 5] *|3^-iS©ff^fo5DR 

[i36] $H£0-IM«T'fc5DR 

1 *mtt&m 

ia ^au*^*:/ 

2 SOGi 

3 miti/v =*^m 

4 7^- b ui/7 YWz 

5 *^»«» 

6 8nti/v=t> (p-teos) m 

7 

10 nSM*«« 

1 1 pi^x/V 
1 2 n^^^/V 
13 y-hBMfcJR 
1 4 A — 1 4 C hflffi 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 

20a K£*— /KX^—IJ- 

2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 

2 9 

3 0 



20 



7 it b i/'^ MR 
n- S^*fls«« 



SOG (^t°>7h^^^X) 

7^- b isztx bm 



3 1 BMfcv'y='>IR 
AM<D®Jii 3 2 7*bl-i/*bm 

3 3 7* h MR 
AM<Z>JR{jg 34 — 37 n >^ ^ h * — /U 

3 8,3 9 Si JBIMI 
AMtomm: 4 0 Sfb v- y = VIR 

4 1 7* h Uv 5 * MR 
AMtf>jg|ii 42 TiSizl 

4 3 1M YVit—^7^—^ 
10 4 4 SOGl 

4 5 mti/y ^>-jr 
AM(nmm 4 6 y =■ 

4 7 7 it b Ui?7 MR 
AM^M 4 8 A< 

4 9 -f=7? 

5 i afk^y = >ir 

5 2 ^ h Ui?7 bB: 

5 3 g^bv-y 

5 4 7* h MR 
20 5 5 I 

5 5a Sf ' 

5 6 Mbb^^^157 SO Gil 

5 8 7 it b bB 

6 o Tmmm 

6 1 Taz Os (BMb^^/lO K 

6 2 T i Nil (±ffl««) 

6 3 7^M/'^h8 

6 4 SKfcv'!; =V!R 

6 5 7* b U^y7 hJR 
30 6 6 ft— jv 

6 7 -?7>? 

6 8,6 9 %2M^Mk 
72 SOGl 

7 3 »^>y=VjR 

7 4, 7 5 J*/W— /l^ (g&RTL) 
7 6 

7 7 — 79 ^3J11E#I 
B L h^l 

c mnwmm^mm^ 

40 MARY ^!)71/'1' 

Qn nft^UMI SFET 
Qp pft^/HMISFET 
Q s ^ ^ y ir/HSRfflM ISFET 

sa ty^ryy 
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